A Gram-reaction-negative, aerobic, rod-shaped, non-spore-forming, non-motile bacterial strain, designated BUT-6 T , was isolated from activated sludge of a wastewater-treatment facility. The strain grew at 15-35 6C (optimum 30 6C), pH 4.0-10.0 (optimum pH 7.0) and 0-3.0 % (w/v) NaCl (optimum 1.0 %). Phylogenetic analysis based on 16S rRNA sequences showed that strain T was most closely related to Tahibacter aquaticus PYM5-11 T (98.6 % similarity). However, the DNA-DNA relatedness between strain BUT-6 T and T. aquaticus PYM5-11 T was 47.1 %. The major fatty acids (.10 % of total fatty acids) of strain BUT-6 T were iso-C 15 : 0 , iso-C 17 : 1 v9c and iso-C 17 : 0 . The major respiratory quinone was ubiquinone Q-8. The profile of polar lipids consisted of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylmethylethanolamine, an unidentified aminophospholipid, three unknown aminolipids and unidentified phospholipids. The DNA G+C content of strain BUT-6 T was 71.7 mol%. On the basis of the data from the polyphasic taxonomic study presented, strain BUT-6
The genus Tahibacter, belonging to the family Xanthomonadaceae, was proposed by Makk et al. (2011) . At the time of writing, the genus comprised only one species with a validly published name, Tahibacter aquaticus, which was isolated from the drinking water supply system of Budapest (Hungary). The type strain of T. aquaticus grew optimally at 20-28 u C and pH 5-7 without NaCl, partially due to the niche in which T. aquaticus lived. In this study, we report on a bacterial strain resembling members of the genus Tahibacter, designated BUT-6 T , which was isolated from activated sludge. The detailed polyphasic taxonomic analyses demonstrated that the isolate should represent a novel species within the genus Tahibacter.
Strain T was isolated from activated sludge of a wastewater-treatment facility in Kunshan, Jiangsu Province, China (31u 229 N 120u 569 E), using the dilution-plating method on 0.26LB agar plates. T. aquaticus PYM5-11 T , which showed the highest sequence similarity with BUT-6 T , was used as a reference strain for phenotypic characterization. Unless indicated otherwise, the morphological, physiological and biochemical characteristics of strains T and T. aquaticus PYM5-11 T were investigated using routine cultivation on R2A agar or R2A broth (Reasoner & Geldreich, 1985) at 30 u C. Cell morphology was observed during exponential growth phase using transmission electron microscopy (H-7650; Hitachi). The Gram reaction was determined according to the method described by Gerhardt et al. (1994) . To observe spore formation, cells in latestationary phase were observed under light microscopy (CX-21; Olympus) (Cowan et al., 2004) . The motility of cells was tested by the hanging drop method (Bernardet et al., 2002) . The pH range for growth was tested at pH 3.0-11.0 in R2A broth containing 100 mM acetate buffer, 100 mM phosphate buffer and 100 mM NaHCO 3 /Na 2 CO 3 buffer at pH 3.0-5.0, 6.0-8.0 and 9.0-11.0, respectively. After autoclaving, the pH was rechecked and recorded as the final pH of the growth medium. Growth at different temperatures (5, 10, 15, 20, 25, 28, 30, 35, 37 and 42 u C) and with addition of 0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5 and 5.0 (w/v) NaCl was investigated in R2A broth for 3 days of incubation. Oxidase and catalase activities were determined using oxidase discs (HiMedia) and 3 % (v/v) H 2 O 2 respectively, according to methods described by Smibert & Krieg (1994) .
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The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain T is KJ179841.
Three supplementary figures are available with the online Supplementary Material.
The methyl red test and hydrolysis of casein and Tween 80 were examined as described by Cowan et al. (2004) . Growth under anaerobic conditions was determined in R2A broth supplemented with 0.1 % (w/v) NO 3 -. Aliquots of 60 ml were dispensed into 100 ml serum bottles with N 2 /CO 2 in the headspace. The bottles were sealed with rubber stoppers and aluminium crimp seals and incubated statically at 30 u C in the dark. Utilization of carbon sources, enzyme activities and other biochemical characteristics were determined using API 20NE, API 50CH, API 32GN, API 20E and API ZYM kits (bioMérieux), according to the manufacturer's instructions. Sensitivity to antibiotics was tested on R2A agar using discs containing the following antibiotics (mg per disc): spectinomycin (100), minocycline (30), levofloxacin (50), tobramycin (10), cefotaxime (30), aztreonam (30), erythromycin (15), clindamycin (2), gentamicin (10), chloramphenicol (30), streptomycin (10), ceftazidime (30), ciprofloxacin (5), norfloxacin (10), piperacillin (100), vancomycin (30), cefoxitin (30), ampicillin (10), penicillin (100), cefoperazone (75), amikacin (30), kanamycin (30), tetracycline (30), furadantin (300) and polymyxin B (300).
Strain T was aerobic, Gram-reaction-negative, nonmotile, non-spore-forming and non-motile. Cells were rod-shaped, approximately 0.5-0.6 mm wide and 3.5-4.0 mm long ( Fig. S1 available in the online Supplementary Material). Colonies were yellow, convex and circular with irregular edges. The strain grew in the presence of 0-3.0 % (w/v) NaCl (optimum 1.0 %), at 15-35 u C (optimum 30 u C) and at pH 4.0-10.0 (optimum pH 7.0). Detailed morphological, physiological and biochemical characteristics of strain T are summarized in the species description; and phenotypic and biochemical characteristics differentiating strain T and T. aquaticus PYM5-11 T are presented in Table 1 .
Genomic DNA was extracted and purified according to standard procedures (Sambrook & Russell, 2001 ). The 16S rRNA gene was amplified by PCR using one pair of universal primers, namely 27F (59-AGAGTTTGATCCT-GGCTCAG-39) and 1492R (59-TACCTTGTTACGACTT-39) as described previously (Yoon et al., 1998) and then sequenced by an automatic sequencer (model 3730; Applied Biosystems). Pairwise sequence similarity was calculated by using a global alignment algorithm, implemented at the EzTaxon server (http://eztaxon-e.ezbiocloud. net/ezt_identify; Kim et al., 2012) . To examine the phylogenetic position of strain BUT-6 T , distances were calculated by using distance options according to Kimura's two-parameter model (Kimura, 1980) . Phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood methods (Felsenstein, 1981) with the software package MEGA version 5.0 (Tamura et al., 2011) after multiple alignment of the sequence data with CLUSTAL W (Larkin et al., 2007) . Bootstrap analysis was based on 1000 resamplings (Felsenstein, 1985) .
Almost the complete 16S rRNA gene sequence of strain T , comprising 1459 nt, was determined in this study.
Comparative 16S rRNA gene sequence analysis revealed that strain BUT-6 T shared the highest similarity with T. aquaticus PYM5-11 T (98.6 %) and less than 94.2 % similarity with other members of the genera Dokdonella, Aquimonas and Silanimonas. The neighbour-joining tree ( Fig. 1 ) and the maximum-likelihood tree (Fig. S2) revealed that strain T clustered tightly with T. aquaticus PYM5-11 T , occupying a distinct phylogenetic position with a high bootstrap value of 100 %.
DNA-DNA hybridization between strain BUT-6 T and T. aquaticus PYM5-11 T was performed according to the instruction of the DIG High Prime DNA Labelling and Detection Starter kit I, using digoxigenin-labelled DNA probes and nitrocellulose (Ezaki et al., 1989) . Hybridization was performed with three replications and the reciprocal experiments were examined.
Strain T exhibited a mean DNA-DNA relatedness value of 47.1±2.8 % with respect to T. aquaticus PYM5-11
T . The hybridization value was below 70 %, as has been recommended for the delineation of species (Wayne et al., 1987) , indicating that strain T represented a separate genomospecies.
To determination the fatty acid profiles, strain BUT-6 T and T. aquaticus PYM5-11 T were cultivated on R2A broth at 30 u C to reach the mid-exponential phase of growth. The fatty acid methyl esters were obtained from cells by saponification, methylation and extraction and separated in a gas chromatograph (model 6890N; Agilent). Peaks were automatically integrated and the fatty acids names and percentages were determined using the MIDI Sherlock MIS system (Library: TSBA6; version, 6.0B) (Pandey et al., 2002; Sasser 1990 ). To analyse respiratory quinones, polar lipids and cell wall diamino acids, the cells of strain T were obtained at the mid-exponential phase and freezedried. Quinones were extracted from freeze-dried cells with methyl chloride/methanol (2 : 1, v/v) and analysed by reversed-phase HPLC (Yamada et al., 2011; Minnikin et al., 1984) . The cell wall diamino acids were determined from whole-cell hydrolysates (McKerrow et al., 2000; Hasegawa et al., 1983) . Polar lipid analyses were carried out by the Identification Service of the DSMZ, (Braunschweig, Germany), according to the methods described in former reports (Minnikin et al., 1979; Komagata & Suzuki, 1987) . The G+C content of the DNA was determined by using reversed-phase HPLC according to the method of Mesbah et al. (1989) .
The fatty acid profile of strain T was composed of the following (each constituting .3 % of total fatty acids): iso-C 15 : 0 (43.9 %), iso-C 17 : 1 v9c (16.8 %), iso-C 17 : 0 (10.3 %), iso-C 16 : 0 (6.0 %), iso-C 11 : 0 (4.3 %), iso-C 11 : 0 3-OH (4.9 %), C l6 : 0 (3.5 %) and summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c, 3.5 %). The fatty acid profile was basically similar to that of T. aquaticus PYM5-11 T (Table 2) . However, some quantitative differences in proportions could be observed between strain BUT-6 T and T. aquaticus PYM5-11 T , e.g. strain BUT-6 T possessed comparatively high levels of iso-C 15 : 0 , iso-C 16 : 0 and iso-C 17 : 1 v9c and low levels of C l6 : 0 , summed feature 3 and summed feature 4 (comprising iso-C 17 : 1 and/or anteiso-C 17 : 1 B). The polar lipids profile of strain BUT-6 T contained diphosphatidylglycerol, phosphatidylglycerol, phosphatidylmethylethanolamine, an unidentified aminophospholipid (APL), three unknown aminolipids and unidentified phospholipids (PL1-4) (Fig. S3) . The polar lipids of strain BUT-6 were similar to those of T. aquaticus
PYM5-11
T , except that APL and PL1 were present in strain BUT-6
T , but not in T. aquaticus PYM5-11 T ; PL5 and PL6, both observed in T. aquaticus PYM5-11 T , were absent in T . The predominant respiratory quinone detected in strain T was Q-8, which was the same as for T. aquaticus PYM5-11 T (Makk et al., 2011) . Cell walls of strain T contained meso-diaminopimelic acid, which was consistent with the phenotype of T. aquaticus PYM5-11
T (Makk et al., 2011) . The DNA G+C content of strain 
*Data was taken from the report for T. aquaticus PYM5-11T by Makk et al. (2011) .
Tahibacter caeni sp. nov.
BUT-6
T was found to be 71.7 mol%, slightly higher than that of T. aquaticus PYM5-11 T (Makk et al., 2011) .
On the basis of phylogenetic analysis, DNA-DNA hybridization, phenotypic differences and chemotaxonomic data, strain BUT-6 T represents a novel species within the genus Tahibacter, for which the name Tahibacter caeni sp. nov. is proposed.
Description of Tahibacter caeni sp. nov.
Tahibacter caeni (cae9ni. L. gen. n. caeni of sludge).
Cells are aerobic, Gram-reaction-negative, non-sporeforming, non-motile and rod-shaped (0.5-0.6 mm wide and 3.5-4.0 mm long). Colonies grown on R2A agar for 3 days are yellow, raised, smooth with irregular margins and approximately 1.5-2 mm in diameter. Grows at pH 4.0-10.0 (optimum, pH 7.0), at 15-35 u C (optimum, 30 u C) and with 0-3.0 % (w/v) NaCl (optimum, 1 % NaCl). Catalase reaction, oxidase test, methyl red reaction, Voges-Proskauer test, hydrolysis of casein and H 2 S production are negative, whereas hydrolysis of Tween 80 is positive. Cannot use nitrate as electron acceptor. Resistant to spectinomycin, minocycline, levofloxacin, tobramycin, polymyxin B, chloramphenicol, ceftazidime, piperacillin, cefoxitin, ampicillin, furadantin, cefoperazone and penicillin, but sensitive to kanamycin, tetracycline, streptomycin, cefotaxime, aztreonam, erythromycin, clindamycin, gentamicin, ciprofloxacin, norfloxacin, vancomycin and amikacin. In API 20NE tests, positive for hydrolysis of aesculin, urea and gelatin and assimilation of capric acid, malate, N-acetylglucosamine, citrate and phenylacetate; negative for b-galactosidase activity (PNPG), nitrate reduction to nitrite, indole production, arginine dihydrolase, production of acids from glucose and assimilation of glucoheptonate, D-glucose, D-mannose, maltose, adipate, L-arabinose and D-mannitol. In the API ZYM test, positive for leucine arylamidase, valine arylamidase, cystine arylamidase and trypsin, but negative for alkaline phosphatase, esterase (C4, C8), a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, esterase lipase (C14), a-galactosidase, b-galactosidase, a-glucosidase, b-glucuronidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. In the API 50 CH test, growth is observed with three carbon sources: glycogen, aesculin and 5-ketogluconate. In the API 32GN test, the utilization of Nacetylglucosamine, acetate, glycogen, 3-hydroxybenzoate, L-serine, valerate, 3-hydroxybutyrate, 4-hydroxybenzoate and L-proline is observed. In the API 20E test, acid is only produced from sucrose. The predominant respiratory quinone is Q-8. The polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylmethylethanolamine, an unidentified aminophospholipid, three unknown aminolipids and four unidentified phospholipids. The major fatty acids (.10 % of total fatty acids) are iso-C 15 : 0 , iso-C 17 : 1 v9c and iso-C 17 : 0 . Contains meso-DAP in the cell wall.
The type strain T (5CCTCC AB 2013266 T 5KACC 17139 T ), was isolated from activated sludge of a wastewater-treatment facility in Kunshan, Jiangsu Province, China (31 u 229 N 120 u 569 E). The DNA G+C content of the type strain is 71.7 mol%. 
